Linoleic acid transport by human placental syncytiotrophoblast membranes.
The placenta syncytiotrophoblast is the site of exchange of nutrients, lipids and minerals between the mother and the fetus. In order to characterize the transport of fatty acids by the placenta, we purified bipolar syncytiotrophoblast brush border and basal plasma membranes from human placenta. These purified brush border and basal plasma membranes enriched 3-fold and 22-fold, respectively, in sodium/potassium-ATPase and 27-fold and 6-fold in alkaline phosphatase activity, compared with the placental homogenates. Fatty acid transport was performed at different fatty acid/albumin ratios to evaluate the optimal uptake conditions. The maximal transport efficiency, for linoleic acid bound to albumin by sonication, was obtained with a 6:1 fatty acid/albumin ratio in brush border and basal plasma membranes. The linoleic acid transport observed with brush border membranes followed Michaelis-Menten kinetics, with a Michaelis constant of 7.89 +/- 0.01 microM and a maximal incorporation rate of 30.80 +/- 6.39 pmol.mg-1.min-1. Linoleic acid transport was very low in basal plasma membranes and we obtained a Michaelis constant of 0.95 +/- 0.01 microM and a maximal incorporation rate of 1.62 +/- 5.06 pmol.mg-1.min-1. In order to show that linoleic acid accumulated within brush border and plasma membrane vesicles, and to eliminate the possibility of a non-specific binding of fatty acid to these membranes, we demonstrated by an osmolarity experiment, the decrease of the linoleic acid transport in brush border and basal plasma membranes obtained in the presence of 455 microM essential fatty acid at 23 degrees C for 180 min. The results presented in this study suggest that linoleic acid is transported significantly by syncytiotrophoblast brush border membranes and basal plasma membranes. Thus, it may represent a unidirectional transport from mother to fetus through the brush border membranes facing the mother, followed by transport at a slower rate through basal plasma membranes facing the fetus.